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EDICAL INTEREST AND EXAMINING SAME 



(67) Abstract 

A flexible, disposable pouch with intcnial filters 
(9)» compaiftmenta (7, 13) and reagents (IS), and having 
a transparent wall (U 2) is used to filteT.'treat, and mio 
ro3CQpical]y eicamine the filtrate or residue without re- 
opening the pouch. The speoimen fluid is moved from 
one compardnent (7) to another (13), or through the 
filters (9% and the feagenta (18) are released as a result 
of the pressure exerted as ihe pouch is rolled. 
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METHOD AND APPAHATDS FOR FILTERING PARTICULATE MATTER 
FROM FLUIDS OF BIOMEDICAL INTEREST AND EXAMINING SAME 



MCKGROUND OF THE IMVENTION 



5 



This luveixtlaiL finds appllcatloiL on tha azamlnatiou of fluids of 
biomedical intareat. foe aelactad paxticulata matte t- "Zbese 
applicationa I iududa bu-c ara not: liinited to^ the e xami nation of 
blood, urine > and fecal suapenslons for Uuman or microbial ceXla* or 
i^Q for pazaaltic orgaAlema, and of ^Ir axid drinking vacer aamplea for 
poUeu and bacteria. 

Thla invention relates in aeneral to new and nseful Improvaments 
in a flexible » diapoaabLe» plaatlc fluid collection pouch In which, 

1^3 in a simple matmar, a specimen is passed through one or more filters 
and the residue and/or filtrate la analyzed, filtration is aided and 
accelerated by rolling the pouch whereby fluid flow through the 
filters is maintained. Additionally, the residue- or filtrate may be 
treated within the poixch by one or more selected materials contained 

20 separately within the pouch and the treated or untreated filtrate 
inspectedi analyzed and/or microacopically viawed from within the 
pouch. Permanent' and temporary seals of flexible plastic flljn form' 
the chambers and containers of subacances for treatment o£ the 
apeclman filter residue and filtrate* A portion of the flexible 

25 plastic may be tranaparent in order to provide for visual control 
processing or analysis - 

The treatment and analysis of a collected specimen poses a number 
of problema related to its exposure to the outside environment and to 

2Q its transfer to different containers. There is retention of a 

portion of the specimen by the surfaces of the collection pouch as 
when a viscous liquid is poured from a collection chamber into a 
receptacle. The specimen is adulterated by substances within or 
adhering to the surfaces of a receptacle at the time of transfer* 

35 Volatile constituents of the specimen are loat with exposure to 

atmosphere and contents of atmosphere are absorbed by rhe specimen. 
Such considerations are of sufficient significance in some instances 
to require use of ''clean rooms" with air cleaning, systems and air 
lodes , 
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Die apecimen laay be noxloua, lethal or contain Irrltaat or 
Infectious agents requiring special gloved haudlitlg ia vented or 
Xa^fT^ni^ f2.a^ hoods. The u^e of the coXlectiou pouch o£ this 
iaventtott aa the treatment container and the contained for vlewlna 
and analyaia eliminates or greatly reducea many proW-eos aaaoclated 
with transfer of the apecimen between contalnena- Careful 
preparation of the collection chamber dor tag ita manufacture, so aa 
to he free of duat or free of oxygen for example, elininatea the 
neceaaity of creation of apecial euvlronmenta during spedment 
treatment and analysis In particular instance. Sijnilarlyi the need 
for specially ventilated space when apeclmeti treatment requires use 
of noxious or dangeroua agents, such as ammonia » or ether is- Ikaaened 
by use of the pquch of thia invention. This is because these no^oua 
agents would already be within a closed chamber. Even* when specimen 
loss or adulteration and contamination of the environment la of 
Uttle significance, the inclusion in the collection pouch of the 
meana of filtration, treatment and analysis- considerably decreaaea 
coats in comparison with the use of additional containers » 



213 



It is commonly desirable to e:camine a filtered apec lmpn with the 
aid of a microacopa. Generally speaking, the devices known in the 
25 art, the filtrate (either by itself, or on a portion of the filter) 
is removed from the- device and transferred to a microscope slide* 
Like the transfer of the specimen for treatment from one container to 
another, the transfer of the specimen for analysis or examination 
increases the rlak of contamination and loss* 

30 

Rapid particle filtration systems frequentay require the use of 
separate devices and means, for example water pressure j positive o^ 
negative air pressure of centrifugation* For example, F.S. Visaer 
and a. J, Pltchford Ca Simple Apparatus for Rapid Recovery of Helminth 
35 Eggs from Excreta and Special Reference to Schistosoma mangoni , 3. A* 
Medical Journal, 46: 1344; -1436, 1972) descrlhe a method using water 
pressure to force matter through a aerlea df filtera fixed In a 
hard-raided cylinder ao that a predetermined size of resl4ue i3 
obtained by opening the cylinder to remove the filter and filtrate. 
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This, of course^ ntalcefi It more difficult ov ciimberaome to filter 
^ particulate toatter 1a the field, since ttxeae auxiliary devices aud 
meaM must ba provided, Ttia devices of tbla Invention, provide more 
rapid particle f lltratloiL tliau does gravity filtration, without 
recourse to additional apparatus. 

Membrane filtration per ae and the use of multiple filters for 
sizing are known. Also, flexible plaatlc collection pouches have 
been described, the present Invention, hotfever, peralts one to 
rapidly filter particles from a specimen in a flexible plaaclc pouch 
in a sljuple manner. 

15 

The device of the preaent Invention Is versatile In that It is 
easily adapted to a specific application by provision of appropriate 
filters and reactants* This versatility reduces the cost of 
customlziag the device to a particular application. Treatmenc of 

20 particles on the surface o£ a 'filter for analysis is familiar, for 
examples C.A. Hunter and £L* Burdorf£» a Serologic Tear for Typhoid 
Fever, Ain, J. Clin. Path. , Z7} 162-167, 1962. However, tha present, 
invention allows treatment of filtered particles within the 
cpUectlon pouch thereby preventing their exposure to the outside 

25 environment. 

Greenwald, US 3, 819, 045, Homgren, t;S 4, 318, d03, and Studer, 
US 3, 936, 373, describe flotatlon-**type devices used, in conjunction 
with a filter, to separate parasitic ova from fecal matter. The 

30 device of the present Invention does not rely on flotation, or on a 
plunger mechanism to impel the sample through the filter, though 
flotation prior to filtration may be accomodated within the device to 
Increase yield of selected particles from semi-solid apeclmens. The 
cited references - also are Inferior to the present invention in that 

35 they do not integral means for microscopic viewing of the contents of 
the pouch, 

•Lilcewiae, Warren (US 4, 162, 850) describes the fUtratlon of 
eggs from urine onto a filter, the removal af the. flltier to a allde. 
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and the tratisf er of the slide to a lolcroscope £ot viewing of the 
particles on rhe surface of the filter which is wetted to be aade 
traaaparen-t * HoweveX) the preaent invention allows this Tal»oacopic 
viewlttg of filtered parrides through the transparent filter and 
tranapa^enc walls of the flexible plaatlc collection pouch and 
thereby preventing its expoaure to the outside environment. 

Nuclepore Corporation marlcets a "Schlflto-klt" Incorporating the 
process o£ collecting and subsequently viewing particles on a filter 
toembrane made transparent by wetting, which uses increased pressure 
on the specimen e^ce^ted manually by means of a syringe and attached 
filter-holder chamber. The Iclt is composed of several separate 
components and. la. disassembled, to remove, the. filter and pa rt iele a ta 
a slide for microscopic viewing and which must be wetted to be 
viewed. Again, the device of thia Invention la not dlsaasembled for 
microscopic viewing of the filtrate 

Both Studer, US 4, 025, 306, and WiUfcins, US 3, 874, 851 describe 
methods of examining a blood sample for microfilaria! Neither teach 
use of a single unit in which, the lyaing and staining solutions are 
stored > the blood drawn in and mixed with the r^eagents, th*e product 
filtered, and the filtrate removed and examined microscopically. 
Other disadvantages of the WiUanS method are pointed out by Studer. 
Studer'fl approach requires a syringe, a disposable lyaing staining 
solution vial, a disposable filter vial, and a microscope slide, all 
separate components* The sample must be transferred several times* 
Microscopic examination is performed outside the device. 



Watanabe, US 4, 033, 304, describes a bag-type instrument for 
filtering the blood to remove denatured blood components and alien 
substances, utilizing filters having a U^, or S- shape. While 
35 Watanabe recognizes that these configurations increase the effective 
filtering area of the filters » he does not recognize that the 
pressure distribution varies across these filters or tha-c this 
feature can be significant in adapting the device to other 
applications. Additionally, Waranabe does not describe any means for 
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malttcalnliig the flow of blood across the fUter other than to auggeat 
that th& bag Is incorporated a blood txanafualon device aad that 
the flow may be restricted by a damp- Finally, Wataaabe is not 
concerned with either treatment q£ the blood components or with, their 
microscopic examination. 

Barta» US 4« 124 , 449 » describes a device for eaimerarlng 
bai^teria suspended In low numbers in an. infusion containing 
particulate organic matter* Wliile he provides for filtration and 
direct alcrascopic examination o£ the bacteria, his device is subject 
to a number of disadvantages* First, the bacteria are funaeled into 
^5 a well for counting. Because they are not confined to a plane, and* 
because a microscope offers but a narrow depth of field, this renders 
direct microscopic examination more difficult than in the device of 
the present invention. Second, his device embraces several parts 
which must be machined and then fitted together • One of the parts is 
2^ a slidable chamber* These aspects increaae the cost of manufacturing 
and reader the unit less robust. They also render it less suitable 
for use as a disposable device. 

Stone, US 3, 539, 300, teaches use of a coarse pref liter in a 
25 body fluid collector and separator. Schllchting, US 3, 092, 221, 
describes a complex apparatus for monitoring atmospheric microbial 
population* 



3Q 



35 



Johnson, US 3, 476, 515, describes an analytical test pack. He 
teaches use of a cumbersome technique for selectively rupcuriug 
reagent pods, in which some pods are first protected and all the 
remaining pods are then ruptured by squeezing the entire bag. In 
this invention, any reaccant chamber may be caused to release Its 
contentB, without affecring the other reactant chainbera, and without 
any added special protection for the latter which must be invoiced by 
the user. 
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SUMM&RY OF IKZ INVEilTION 

5 

The iaventiou Ifl a sut>8taiirially flat, dispoaabia, flexible, 
traaapareat plaatlc pouch, coanalolng one ox more filters preferably 
formed of two qaia aheeta* for apecimeu procesalns, lacludljis, for 
esampla, coHactlou, fllrratloa, treatment aAd/or aaaXyaia 
Q (particularly for medical diagooala) havlag cbambera for collectlou, 
viewing, aad coataiomeat of materials separated by permaaeat aeala, 
or by fraagible aeallag meaaa tJiat rupture rapldXy but smoothly, 

Oae object of the iaveatloa la to provide a apecimen proceaalag 
potich la which a specimea may be rapidly filtered by rolliag the 
bag. 

Aaother object of the laveatioa la to provide a apecimea 
processing pouch which preyeata large particulate matter from 
iaterferlng with filtratioa. 

Aaother object of the iaveation is to provide a speclmea 
proceaalag pouch having chambera coatalaiag specimen treatment 
reagents which are unstable whea mixed and are separated until the 
25 device is ready for uaa. 

Aaother object of the invention la tp provide a apecimen 
processing pouch la which a sample la progressively driven through a 
series of filters > to differentiate particles of different aiaea. 

30 

Another object of the invention is to provide a specimen 
processing pouch having chambera containing reagents separated from 
the specimen aad one aaother for treatmeat of particles before or 
afner they are isolated by filtrarlon. 

33 

Aaother object of the invention is to provide a apecimen 
processing pouch which is at least partially traaaparent to 
facilitate observation of the apecimen, or to facilitate observation 
of the laoXated particles j ox to facilitate observation of the 
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jreactiQu o£ analytical reageata wltU che apeclmen or isolaced 

Another obj&ct o£ the inventioa la CO provide a apeelxneu 
procassing pouch which accomodates prefllttatlon treatment o£ the 
apeclmea by centrifuge. . 

Another object of the invention la to provide a specimen 
proceaalas pouch which acconodatea prefllcratlon treatmeu of the 
speclmea by flotation. 

Another object of the invention la to provide a specimen 
procesalns pouch having a filtered sample collection chanber suitable 
for transport and storage to faclUtate additional analysis. 

Another object of the invention is to provide a apecimen 
processing pouch for the iaolatlon of particles from gaaed» 

Another object of the invention la to provUe a specimen 
processing pouch for isolation of particles vhlch nay be used xthout 
the need for laboratory fadlltiee or for highly skilled tbcbnlclanap 



25 



30 



Another object of the Invention is to provide a specimen 
processing pouch which may be used without transfer of material into 
or out of other containers. 

Another object o£ the invention Is to prevent contamination of 
the envlroment, other parties, or the operator. 

It is the objective to provide an device and means of operation 

which is rapid, self-contained, ineacpenalve, accurate, and simple to 
operate . 



35 
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BRIEF DESCRIETIOM OF XHE DaAWDlGS 

5 

Fig 1. Tlie preferred embodinetLt for iBolation o£ parasite ova frofli 

urine ^ 

14. • A frontal view , 
lb, A. aaglttal view 
Ic* A lateral view 

FiS 2. A laodlflcation for urioalysls 

2a* A frontal view 
2b. A sagittal view 

Fig 3. A modiflcatioti for Isolation of [olcrofllaxia from blood 

3a. A frontal view 
3b, A aagittal view 

Fig 4* A modification for isolation, of parasita ova from feces 

25 4a. *A feontal view 

Ab. A sagittal view 

Fig 5. A modification for flotation and filtration of parasita ova 
from feces 

3Q ' 

Sa* A frontal view 
5b, A aagittal view 

Fig 6, A modification for centrlfugation and filtration of parasite ^ 
3^ ova from feces 

5a. A frontal view 

66, A perspective view aftar lateral folding 

6c, A perspective view after vertical folding 

6d* Tba invention seated in centrifuge holder 
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Pig 7. The metood of rollias the invention to malutain internai 
^ pressure 

7a, The invetittoa op&n to receive the spedmeii 

7b. Olhe Eolllag having broken the frangible eeaX and 

passing thot apecimen through the filters 
7c. The filtxate* having been forced through the inherent 

retaining filter into the waste compartment* 
7d, The invention unrolled for positioning of the external 

frame for viewing 

^5 Fig 8* Variations of filter attachments 

8a* A transverse or oblique attachment 
8b. A J-*^hape attachment 

20 



25 



30 



35 
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DESCalPXiOH OF TH£ B£t£F£RK£D EHBODIMBKTS 

In cHia a.ppllcai;ion, the term "filter xeal4ae" refers co the 
mterlal retained by a fUter, while the term "filtrate" refers to 
the material passed by a filter« In those emhodimeate of this 
iaveation in which several filters are employed lu series, certain 
material may be a '^filter residue" with respect Co ooe filter and 
••filtrate" with respect of others • 

The pouch of this invention is easily adapted to permit 
exavinatioa of either filtrate or filter residue, or boph. depeudius 
on interest ■ 

The term "reactant" Is used in a broad sense to encompass not 
merely agents that actually react chemically with a substrate but any 
agent that alters a physical or chemical property of its substrate. 

The device in its preferred embodimenr is illustrated in Fi;^ure 1 
and is a nearly rectangular, flexible pouch, preferably constructed 
of tracsparent plastic film approximately 0.004 inci in thickness- 
There is an upper leaf (1) and. an under leaf (2.) . A perimeter seal 
C3) joins the leaves on the sides and bottom of the pouch leaving an. 
aperture (4) at the top o£ the pouch* Attached to the external 
surface of Che upper leaf adjacent to th^ aperture is a metal foil 
strip (3) at the midpoint of which le attached a atnall, flexible 
pull-tab (6), A similarly placed foil strip and puU-tab are 
attached to the under leaf. Additional metal foil strips (5) are 
attached horizontally to the upper and under leaves near the bottom 
of the pouch« The poucU la divided into three sections , the upper 
specimen compartment (7) separated from the central aectlon by an 
horizDntal frangible seal (8) which is a nonpermanent seal Joining 
the upper and under leaves of the pouch. Below tha central section 
is Che filtrate compartment (13), terminating in a sealed point > the 
outlet (14), 

In the cencral section of the pouch below the horizontal 
fraagible seal la fixed a membrane filter (9) of a defined pore 
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ao 



lb 



35 
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size. The filter la folded 60 as to form a V-ahape in croaa-sectlou* 
and its upper free margins are attached to the correapondiug *uppar 
and lowex leaves each by a horizontal filter seal CIO), T?he lateral 
borders of the membraae filtera are each sealed 1:0 their op^slta 
halves as well aa to the perimeter seal each by a lateral filter aeal 
(11). An additional filter Is similarly attached to the pouch below 
the first one and has a smaller pore size than the one above it. A 
filter reduction seal (12) begins at the perimeter seal on each aide. 
Just below the upper filter , and obliquely downwarda and inwards to 
terminate just below the lofwer filter. This seal Joins the upper and 
ttoder leaves of the pouchy encompassing the filter. 



By pulling nput the puii-tebs, the foil strips are bent outwards 
and the aperture is extended. The specimen to be tested la placed in 
the specimen compartment, a!he pouch then is sealed by rolling down 
the upper end o£ the pouch by rotating downwards the foil strip, the 
ends of the foil may be bent over to encompass che roll* holding it 
in place* Continued pressure exerted by further firm rolling of the 
pouch forces the specimen through all of the filter > leaving on the 
upper surface of each filter particles that are too large to pass 
througli. The effective filtration area of the lower two filters is 
contained within the filter reduction seals • the filtrate passes 
into the waste compartment. If it is desired to remove the filtrate 
from the pouch, che outlet may be opened, by cutting the plastic. 
Aft:er emptying, the outlet may be resealed simply by rolling upwards 
the lower end of the pouch on the lower foil atrip* The particles 
3Q retained on the filters may be viewed directly through the 

transparent pouch. The filters being transparent > allow direct light 
microscopy to be used. In viewing the particles across the V-shaped 
filter, the particles are concentrated since two layers of filter are 
being observed sisultan'eously . 



A specific application of .the concept of the device of the 
preferred embodiment is in the^ performance of urinalysis for parasite 
ova» such as in detection of schistosomiasis. Ten ml of urine is 
collected in the premeaaured specimen compartment and the pouct. 
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aealod by rolling the foil strips dowuwardfl- The cofltiaued rolling 
action ruptures tHa frangible aeal and rapidly forces the urlna 
through both filters down into the waste chamber. In this 
application, the upper filter la a 100 micron pore size polyester 
fiber weave while the lower filter la a 12 micron pore size filter 
loembrane which ia tranaparent when wet, The 30-70' micron In diameter 
achistoaome ova may be microsaoplcally viewed through, the lover 
filter 1-2 minutes after sample collection. 

A modification of the preferred embodiment to stain blood cells 
In urine ia shown in Figure 2. Within the specimen compartment ia a 
bladder (16) > -conBisting of a small « flexible pouch attached to the 
upper part of the under leaf by a seal, the bladder attachment (17) « 
Liquid contained within the bladder ia the specimen diluting fluid 
C18)« The bladder la doaed acroaa its lower margin by the bladder 
frangible seal (19). Hie bladder containa a atain that selectively 
staina polymorphonuclear leukocytes (white blood cells of the 
gramilocyte aeries) • Thia modification containa three filters, and a 
grid (15> ifl imprUited on the middle one. Bie grid conaista of 
narrowly spaced horizontal and vertical lines* 

In the specific application previously described, that of a 
device designed for urinalysia, 10 ml of urine is collected- into the 
specimen compartments The bladder containa stain in buffered 
solution* The frangible seal of the bladder then la ruptured by 
external pressure on the pouch in the area of the upper part of the 
bladder* Thla action allows the atain to mix with the specimen. 
External manipulation of the pouch assists the. mixing proceaa* 
Further rolling down of the pouch exerts preaaure on the horizontal 
frangible seal of the pouch, exposing the first filter to the diluted 
specimen. Then, the tirine ia made to pass through the filters r 
Casta and white blood cells are retained by the upper 10 micron 
membrane filter, red blood cella by the middle 3 micron membrane, and 
bacteria form a residue on the lower 0*45 micron filter. The white 
blood cella particularly take up the atain, facilitating microscopic 
examination. Over the surface of the middle filter is imprinted a 
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grid. The grid allows for a semiquaiLtltiatlve eatlmate of alze and 
aumbers of parriclea, 

£k modlflcatim of the, preferred embodlnent for Isolation and 
Ideacif Icatlon of protozoal and helminthic pa^aeites In blood Is 
illustrated In Figure 3, Ihe perloetet se£Ll C3) extends across the 
top encoapasaing a small nozzle as an aperture adaptation (21) « One 
end la closed with a latex cap C22) and the other end la continuous 
With the combined bladder and specimen compaxtsnent (20). 



The bladder (20) terminates in a bladder ftwgtbXe seal (19) • k 
single wedge-shaped filter (9) of 10 micron pore size is used. The 
lower diagonal edges of the membrane are fixed to the under leaf (1) 
by the filter reduction seals (12) • The horizontal edge- of the wedge 
is fixed to the upper leaf (Z) by the horizontal filter seal (10), 

A specific use of the modification for* Isolation of blood 
parasites is for detecting the presence of microfilaria^ The latex 
cap <2Z) may be removed or a hypodermic needle used to penetrate it 
to Inject 0.3 ml of blood through the nozzla aperture adaptation (21) 
and into the bladder (20), The bladder contains a blood cell lysing 
agent and differential stain. Optimal staining requires a 2-3 minute 
pause after which the bladder frangible seal (19) is opened by 
externally applied pressure and the blood passes through the filter 
leaving the microfilaria as a residue. The wedge filter concentrates 
the residue at the -vertex of the wedge. The organisms may be 
microscopically identified* 

A modification of the preferred embodiment for filtration of 
selected particles from stool samples is shown in Figure 4. A 
combined bladder and specimen compartment (20) with a bladder 
frangible seal (19) and containing a diluting fluid (18) has an 
aperture (A). A horizontal frangible seal (3) separates the specimen 
compartment (20) from the filtration system. The trough-shaped 
inherent prefilter (23) is formed of a series of permanent 
discontinuous seals extending from the perimeter seal of one side of 
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£he pouch to chat of the other. The Inherent praf liter served to 
5 elimtnate debrla larger thau the spacea between, the dlacoatlnuous 
seala (e.g*, fibrous roughage). Below the iiiheretit prefllter Is a 
second bladder (16) with bladder frajifilble seal (19) contalnlna a ^ 
stain (e.g., iodine)^ and folloved by a 100 micron pore slae filter 
of woven polyester fibers. Below that is another bladder. (16) with 
bladder frangible seal (iW containing a wash fluid, and followed by 
a 12 micron pore size meiabraiie filter. The waste compartmeat (13) 
heglns with the inherent retaining filter (2A) which is formed of a 
series of permanent discontinuous seals spaced so as to allow fluid 
to pass when external pressure is applied but to prevent fluid 
passing due solely to hydrostatic pressure. 



An eacample of its use Is for isolation of Schistosoma mansonj. ova 
from stool. Approximately 1 gm of fresh specimen Is placed into the 
collection chamber and the opening sesled closed by tlghly folding 

2u the foil strips, the bladder la broken, releasing 9 ml. of IBX 

formalin and 1 ml of Triton X-lOO, so that the diluent can be mixed 
with the specimen. Ihe formalin preserves the ova while the 
surfactant decreases adhesions of the specimen to prbmote mixing. 
The rolling action is resumed creating increased internal pressure in 

25 the collection chamber so that the frangible seal breaJw to allow the 
[iiixiair& access to the inherent pref liter. The larger fecal debris 
will be retained by the inherent filter ^nd the fluid portion forced 
through it as the rolling action continues. The- second bladder 
contains an iodine stain. The resumed rolling action of the device 

:iQ again increases internal pressure, breaking the bladder frangible 
seal, and forcing, the solution through the 100 micron woven dacron 
screening filter, which allows the 30-70 micron eggs to pass, and 
then forces the solution through the 12 micron pore size filter 
membrane, which retains the iodine stained schistosome eggs, the 

35 third bladder, containing a washing flT»id, la broken, as the rolling 
la continued, until all waste fluid passes through the bottom 
inherent retainer* The wash removes excess stain and dears the 
filter for viewing* The Inherent retaining filter . prevents waste 
fluid from passing back through the invention since external pressure 
must be applied to pass fluid through it. 
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A modJ-flc&tioxL o£ zh.^ Invention for flotation and subsequent 
5 filtration o£ selected particles from aemiaolld matter is illustrated 
in Figure 3. Tlie apecimeu caznpartmner (7) contains a flotation 
chamber (25) fonoed by a chanifaer perimeter seal (26) leaving a 
decanting port (17) at the top* the flotation chamber is divided by 
a horizontal frangible seal (8) to retain a flotation solution (28) 
at its bottom until time of use. A bladder (16) wltb a bladder 
frangible seal (19) is positioned beneath the flotation chamber and 
contains a washing solution. The filtration system conalsts of a 
trougfar shaped inherent prefllter (23) and two filters with a bladder 
(16) between, the upper filter bavins a larger pore size Chan the 
•j^^ lower one. Both filter membranes are attached transversely across 

the device and have no folds* Their lateral margins are attached at 
the perimeter seal and the horizontal filter seals to the upper leaf 
la at a different height from that to the under leaf. The filtration 
system is separated from the filtrate chamber by an inherent 
retaining filter (24). 

A use of the modification for flotation prior to filtration Is in 
isolation and identification of parasite eggs from stool specimen. A 
one gram specimen Is placed into the flotation chamber of the 

2s specimen compartment* The foil top (5) then is dosed and rolled 

down to close the decanting aperture (27) • The horizontal frangible 
aeal (8) of the flotation chamber 13- opened by applying pressure to 
ic externally J and the flotation solution and specimen mixed by 
gentle massage of the pouchi A sugar solution with specific gravity 

3Q of 1,2 to 1*3 floats Schistosoma mansonl ova while heavier matter 

settles to the bottom of the chamber. The top of the Invention then 
is unrolled a few turns tQ open the decanting aperture (17) and the 
upper portion of the flotation mixture decanted. Downward rolling is 
resumed afterward and as the decanted fluid passes throu&h the 

35 . inherent prefllter (23), the bladder containing a washing solution 
(e4g*, Saline) is burst, aiding in freeing particles from retained 
roughage* The larger pairtlcles are retained by the upper filter (SO 
Dilcton polyester fiber weave) while smaller particles pass on to the 
lower (12 microii filter membrane) one* Schistosoma mansonl ova axe 
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30-70 micron in diameter and- ore retained oa the lower filter, and 
5 the iodine stain released from the last bladder (16) positioned 

betveen the two filters aids in their identification i The siaall size « 
of rhe gaps in the inherant retaining filter require increased 
internal pressure for the filtrate to pass through it into the vaate 
chamber. Afterwards > it prevents backwash of the fluid through the 
IQ device, the residue on the lower membrane filter, including stained 
parasite ovaj may be viewed microacopically for particle 
identification t 

Figure 6a* ahova an altemarive oodificaition for increasing the 
IS yield of parasite ova frora a. stool apeclDen by accomodating 

centrlfugatlon. Hie filtration system is similar to that of Plgure 
4. iSie specimen compartment C7) and diluting fluid (IS) contained by 
the horizontal frangible seal (8) is similar to Figure 5, as is the 
e^steuce on one sid& of the speeii&en compartment (7) of a decanting 
2Q pore (27) between the perimeter seal (3) and the chamber perimeter 
seal (26). On the other side of the specimen copipartment* a 
suspension fluid is contained by an extension of the chamber 
perimeter seal (26) and another horizontal frangible seal (8) . 
Berween the chamber perimeter seal (26) and rhe perimacar seal of 
2S this side la another decanting port (27). 

A one gram specimen is intriduced through the opened aperture (A) 
and placed in the specimen compartment (7)* the aperture then is 
dosed and rhe top of the pouch locked by folding the foil a trips (5) 

30 downward intp a coil so that the coll encompasses the tops of the 

chamber perimeter seal (26) and bending the ends of the foil strips 
back over the coil. diluting fluid then is released throu^ the 

frangible seal by applied external pressure, and it is Tuixed with the « 
specimen by ^nt^le maaaasa* Figure 6b. shovs the top coiled and 

35 sides folded longitudinally. The longitudinal folding creates a 
columnar shape which is thicker at the top for containing the 
1 specimen and fluids. The bottom then is folded upward as shown in 

6c. The folding is done back and forth across the width of the pouch 
and creating a stack of a series of downward facing panels. Each 
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filter id coat:ained withia a paael to equally distribute force on the 
5 filter wlietL spua» The coiled and folded pouch fits within a 

centrifuge tuba, as in Figure 6d,, and ^11 frangible aeala intended 
remain Intact under centrifugatlon are oriented so as to run 
aubs'tantially parallel to the force exerted during centzifugatlon. 

j^Q Afrer centzifugation Che pouch is unfolded, llie top then is 

uncoiled rvo rums, but the aperture need not be opened « Care should 
be taken in decanting the supernatant to distinguish between the two 
porta. Hha supernatant la decanted acroaa the top of the horizontal 
frangible seal C8] containing the suspension fluid and into the 

13 decanting port (27) adjacent to it. This decanting port is 

continuoua with the waste chamber and byposaea the filter ay a tea. 
Xhe suspension fluid then is released tbrougb the horl^ont^ 
frangible seal (8) and Into the specimen compartment to resuepend the 
sediment. The reauspended sediment and suspension fluid is decanted 

2^ through the other decanting port (27a) . The pouch is rolled downward 
to control internal pressure as before. When moat of the specimen 
baa passed through the filters, the bladder frangible aeal (19) la 
broken releasing an iodine stain to aid visualization of the 
schistosome ova trapped on the second filter (9). 

Figure 7 illustrates the rolling of the invention and the 
position of a means (external frame) to facilitate microscopic 
viewing: 7a shows the invention open for receiving the specimen; 7b 
shows the device dosed and rolled downward so that internal preaaure 
3Q forces the specimen through the inherent prefilter and filters; and 
7c shows the invention rolled down to force the filtrate through the 
inherent retaining filter. In 7d, the invention has been unrolled a 
few turns In order to poaitiou an external frame over a filter for 
microscopic analysis. 



35 



The external frame positiona the flexible bag on a microscope 
stage so that it can be accurately inaneuvered and focused. The 
external frame cousista of a pair of hinged frames being transparent 
or containing tranaparent windows. The pair of frames sepsratcd by 
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Muged meatia to accept and tbeo encompaaa the width of the flexible 
5 bag when cloaed by meaos of. a clamp^ The rigid frame can be 

accommodated by any atandard mechanical microscope stasa^ The fraiae 
aXao flattena the bag and filter membrane j and ifestricts the depth of 
field to allow adequate light traasaiaaion and ability to f ocua on 
Individxial cells through the tranapareot windows within the frame « 

10 

Figure 7 also llluatratea the uae of Inherent f iltera as a meana 
of controlling internal preaaure and rate of fluid flow. The upper 
trough-shaped prefilter, conaiating of wide gaps between 
dlaconElnuoua permanent aealai permits large increaaea in race of 
X5 £low With small increaaed.in internal preaaure. the lower retaining 
filter requirea large increaaea in preaaure to yield email Increaaes 
in rate of fluid flow. 

Itodificaitiopa; The devlca of the preferred embodiment may vary 
20 In Ica dl nen alona and the macerial of which it la constructed. The 
device and componenta may be- tranaparent in whole- or in part. 0!he 
configuration and poaltlon of compart-- meutSj chambers , filters, 
bladders I and seala may vary. Ihla Inventilon may b^ divided into one 
or more completely separate pouches, but containing mecbaniams for 
25 communication between the separate pouchea. 

lUus traced preferred embodiment. and modifications show 
vertical seriea of compartmcnta and filters of decreasing pore size 
in vertical series. Said compartments and filters also may be In 
30 horizontal aeriea to accommodate parallel processing of more than one 
specimen, or in horizontal aeries to accommodate different procesBes 
fox a single specimen* 

The aperttire of this invention may be modified to accommodate 
35 different means of introducing or extracting materials through it, A 
wide aperture sealed with foil 'Strips and a narrow aperture with a 
latere cap were illustrated. Different configurationa* attachments 
and sealing means may be made to accommodate j for example, syringes, 
needles, pipettes, swaba and open mouth containers, or to collect a 
specimen from its source* 
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Inhereat filters, couaistlns gaps bei:f/ee» dlaconcinuoua 
penoaneut s&ala of che leaved of thB device may be cotLStructed of 
different gap axxd seal leixgtha and may be poaitloned at varloua 
locations within the device. Inherent filtere may compose the only 
filtration means of this Invention. Inherent fllterg may serve 
device fimctlOQ in seve^ral vaya. Aa was illustrated, gap size 
determines the else of particlea retained when they are used aa 
prefilcers or filters and the snialler gap alses retain fluid until a 
pradetertbined level of internal pressured la e^cceeded. rShe rate of 
fluid flow at different pressure levels may be controlled by the 
number of gaps composing the inherent filter, the level of pressure 
and rate of flow developed within different portions of the device 
may be predetermined by poditlonlng Inherent filters of specific gap 
sizes and number at different locations within the Invention*- An 
example of one such modification is the positioning of a wide gap 
inherent filter between a fiber filter and a more fragile filter 
membrane. Rate of fluid flow througli the fiber filter may be 
accelerated by a high level of internal pressure which woiild burst 
the fragile filter membrane* The rate of fluid flow reaching the 
filter laembrane la slightly retarded by the large gap inherent 
filter, but the level of internal pressure reaching the filter 
membrane is greatly reduced due to the spaced permanent seal closures 
of Che Inherent filter. Another example of the use of an inherent 
filter Is for laeaauring a liquid apecli&en. Gap size and spacing may 
be predetermined to allow liquid to collect before being made to pass 
through it by application of external pressure or for a particular 
length of time (e.g., 30 seconds) ^ Liguid volume then Is measure by 
graduated marUnga on or in Che specimen compartment or at other 
locations within the invention. Another use of inherent filters 
dependo on their configuration. A trough-^shaped and a horizontal 
configuration are iUuscrated. the trough-shape concentrates 
increaaing amounts of internal pressure at its tip as the device is 
rolled doward which is useful for esctracting fluid and particles froia 
highly fibrous specliaen. The horizontal configuration equalizes 
pressure across its extent. Other useful modifications of inherent 
filter configurations may be constructed, for example, semicircular. 



PAGE 26/49 * RCVD AT 1212212005 3:14:45 PM [Eastern Standard Time] * SVR:USPTO-EFXRF</34 * DNIS:2738300 * CSID:18584108298 * DURATION (mm^s):10-24 



22-DEC-2005 12:14PM FROM-Gen-Proba Patent Dept. 
WO 86/00704 



1 858 4)0 8298 



T-093 P. 027/049 F-233 
PCr/US85/01348 



20 



^ig-zagy or sawtooth wave forms digtrtbute preaaure and cottcetitratB 
Tuat&rlal In diffei^etxc useful patterns. 

Filters are (namifactured of maay 4tffereut materials. Moat 
filter luaterlal© may be sealed directly to the fleadble plasties 
camposlag the invention by means of heat, sonic or radio frequeocy 
welds, adhealvea, etc. However, some filters seal with difficulty 

..J the nature of their tnaterlal, thickness, or shape. Such 
filters may be fixed to panels to ^^Ich they seal or conform the 
panels sealed In this inventian. Filters may be positioned at 
various locations within this Invention. One or more filter 
niaterlala may be sealed into invention modifications contianing no, 
one, or more inherent filters. The filters may be of various 
dlflienslons and pore size, and effective filtration area. 

The preferred embodiment of this invention and its- illustrated 
modlflcatlona show filters positioned in different orientations to 
fluid flow depending on the locations of their filter seals* The 
preferred embodiment, illustrated V-shape and the lUustxated 
fflodificationa show wedge-shape and rectangular configurations 
oriented transversely to fluid flow. Different locations of 
horizontal, vertical and reductions seals may be used to produce a 
variety of different orientations. Examples of such modifications, 
are shown in figure 8. Figure 3a illustrates a transverse filter 
With no fold having the horizontal filter seal to the under leaf 
placed higher on the pouch than the horizontal aeal to the upper 
Leaf, In this modification, the lateral ciargins are encompassed 
within the perimeter seal. In Figure 8b, another modification is 
shown in which the filter is folded aaymetrically , appearing J-ahaped 
in cross-eection. As in the above transverse coufiguratlon, the 
horizontal filter seals are at different positions relative to the 
pouch but are located so as to create a fold in the filter membrane, 
llie lateral margins are encompassed within the perimeter aeal co 
provide an ejctenslve filtration surface and race of flow. The 
Lateral raarglns may be reduced by position- ing one or more filter 
reduction seals of the upper and lower leaved and encompaaalng 
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porrioufl o£ a filter so aa co coucfinrrate residue on ttie encovpadsed 
portion. 



10 



Filters used ±£l this lavatLtiou may \>m opaque i transluceiLt, 
transpareatj or become traoaparant whe^ wet. Grida conatructed of 
liuea at various dlatancea fron one atiother may ba imprlzited on one 
or mora filters, on tbe under leaf or the upper leaf, or impr luted 
separacely and uaed in or wltb. thla Invention for aid ia measurement 
and quantification of partlclaa. 



15 



2Q 



25 



30 



Seqtieatered within the pouch may be a variety of diluents, 
aolventa, detergenta, atalna, fisativea, nutrients, and other 
reactanta In fiaseoua, liquid and aoUd form. Sequester lAS may be by 
meaus of bladders of various sizes and shapes, coQr- struct ed of 
various materials, sealed into or simply placed within thia 
invention. Sequestering may alao be by conatruction of permanent and 
frangible aeala of the leaves and componenra of the device itself. 

Frangible seals may be used to sequester materials within the 
pouch or may be used to confine fluids during filtration or chemical 
treatments to portions of the pouch. An example of use in 
confinement of fluid was illustrated in the preferred embodiment , in 
which the specimen coo^partment was separated from .the filtration 
system by a frangible seal. The specimen may be measured before 
filtration to a predetermined volume by filling the apecimen 
compartment prior to breaking the frangible seal* Graduated markings 
on or in the specimen compartment may be used to aid measurement* 



The filtrate or waste compartment outlet may be open, enclosed 
with permanent seals, or teoKporarlly dosed by other means until 
r&niDval of collected material is deaired. Compartments clqaed with 
3^ permanent aeala may be opened by cutting the plastic and reaealed. 
Sealing means may be heat, sonic or other welds, or by gluea and 
adhesive materials applied to the device* Sealing also may be by 
rolling as Illustrated using foil strips, by clamps, or by apertures 
attached to the device to accommodate other means of filtrate 
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Temoval. Examples of other means of filtrate removal requiring 
5 aperture attaclomeat are for the connection of a second filtration 
device o£ this Invention or for a syringe, hyperdermlc needle, or 
pipette* 

Tile filtrate may be mlcrosctiplcally examined or othervlsQ 
3^0 vleually analyzed. The filtrate may be chemically treated for 

analysis, as for example wltb. dye Indicators of pH or ch em ical atrlpa 
contained within, the filtrate chamber indicating levels of gOiicaae. 

Use of the invention of the preferred embodlnent and 
IS modifications may be repeated If throaty washed and dried between 

uses* the washing may be done by passing cleansing CLulda and rinses 
into the outlet and out" of the aperture, and passing through the 
filters to clean residue from their surfaces and pores. Attachments 
may be fixed to* the apertxxce and outlet to facilitate the flow of 
20 fluid during washing and rinaing* 

While the ruptuxable compartments of the seals are adapted to be 
ruptured loerely by manually rolling the pouch, further pressure may 
be exerted by use of conventional roller and winder means. 

25 

Variations of the invention allow isolation, identification and ^ 
analysis of particles of selected sizes from liquid and semisolid 
specimens* E^camplea of uses are for biological materials and 
specifically for medical diagnosis. The preferred embodiment and its 

30 illustrated roodificatlona are designed for isolation of Schistoaome 
ova from urine or stool or microfilaria from blood samples. The 
illustrated designs of the invention also show capabilities for 
urinalyala in the search for other isolated particles such as blood 
cells casta* Also, variations of rhe modifications allow 

35 isolation from intestinal specimens of parasites auch aa roundworms , 
hookworms and whipworms, and parts of worms auch as proglottids of 
tapeworms, and helminthic larvae such as those of Stranglylotdea 
gtercoralla * Variations of nodificatlona also allow isolation of 
smaller organisms > for example protozoa auch as coccidia and giardia. 
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and amebic crophosoitea and cydta. Similarly , thft inventioA aa 
5 modified for iBolation of microfilaria from blook could uaed for 
dog beartworm or buraan filaria, or further modified for l0olatloa of 
protozoa auch as malaria and trypanosomes o£ AJrtcan alaeplng 
sicKness and of Cbagaa^ diaeaae. 
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Claims 



I. A diapoflable, flejiible pouch for filtering partieuLate matter 
from flulda of bioroedlcaX inter eat and axamliiing aame which 
comprlaea : 

Ca) a spadmen fluid compartment bavio^ doaable aparture neaM 

whereby fluid nay be introduced into the compartment a; 
(b) filtration meana communicating with said spacimaa 



Cc) a filtrate compartment which receives the filtrate paeaed by 
aald filtration means. 

Wherein the fluid may be caused to paaa through said filtration, 
means whan the pouch 1b rolled from the specimen cocipartmenr end 
toward the distal end. 

2. A. disposable, flexible device for filtering particulate maliter 
from fluids of biomedical intereat and examining aame comprising 
a pouch having an upper leaf and a lower leaf, sealing means for 
sealing together the upper and lower leaveaj enclosed by said 
upper and lower leaves; dosable aperture meana co mmuni cating 
with the interior defined by aald leaves, fUtratloa means 
dividing said Interior into a specimen compartment proximal to 
aald apertmre means and a filtrate compartment wherein the fluid 
may be caused to paas through said filtration means when the 
pouch is rolled from ltd proximal end. 

3. The pouch of Claim 1, further comprising at least one Internal 
means for mixing the specimen fluid with a substance prior to 
filtration and for a controlled time, 

4. The pouch of Claim 1, further comprising at least one Internal 
means for contacting particles retained by said filtration means 
with s substance at a controlled time. 

5. The pouch of Claim 1, further comprising at least one internal 
maanfl for miilng ac least one of the filtrates yielded by aald 
filtration means with a substance at a controlled time. 
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6. TbA pouch of Claim 1, £u£tiier comprlalug a firat reactant c;hamber 
axxd a second reactant cbaiaber^ raapectlvely contaioins a fiirsr 
and a s^ciond reactaiit, said ceactiaata veactlnfi to yield a third 
reactaac useful tA the aoalysla of the apeclmen, aaid flrat and 
second reactants being more acable than aald third reactant. 

7. The pouch of Claim 1, further comprlaing a plurality o£ interiLal, 
independently xeleasable, compartmentsd reactaut means* 

3. The pouch of Claim 1, in which the filtrate cDupartment haa a 
doaable aperture means » 

9-. The pouch of daia 1» la which the filtration neana forma one 
side of the specimen CQQiparrment. 

10. Ibe pouch of Claiift 1, In which che filtration means is aeparaced 
20 f^on the specimen compartaient by a frangible seal. 

lip The device of Claim 1, in which said filtration means compriaea 
at least one loeabrane filter. 

25 12. The device of Claim 1, in which said filtration means comprises a 
pltiralicy of filters arranged in series, with progressively finer 
pores . 



13. The device of Claim 1, In which said filtration means includes a 
3Q pref liter for retaining very large particles. 

14. The device of Claim 1, In which said filtration means included 
filter reduction means for progressively restricting the lateral 
movement of the fluid. 

35 

15. The device of Claim 12, in which at least one filt:er has a 
substantially V-sbaped in croaa-aecclon- 
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15. The pouch of Claim 1, in wlilch a traaaparent portion of tHe poucli 
deflms SOL observation window through which the filtrate or the 
residue may be observed. 

17. A flexible, disposable pQUch for the dereccion of paraattic ova 
in. urine which comprises: 

(a) a spedaen compartnent of predetermined, size bavins c^losable 
aperture means; 

(b) a filtration meaoa comprising a- first filter of pore size of 
about 100 microns 9 and a second filter of pore size of about 
12 microns, said second filter being transparent ^en wet; 

Cc) said pouch being adapted so that the contents of said 
specimen compartment may be caused to flow into said 
filtration means by rolling said pouch; and* 

(d) said pouch being adapted so that the particles retained on 
said aecond filter may be microscopically viewed without 
opening the pouch, 

18. The pouch of Claim 1, adapted for the examination of blood ceiLls 
in urine In which: 



Ca) the specimen compartment further comprises a subcompartment 
having a. frangible seal, said subcompartment containing a 
diluent and a staining agent that selectively- stains 
leukocytes; .^nd, 

30 Cb) the filtration means comprises a first filter adapted to 

retain casts and white blood cells, and a second filter 
adapted to retain red blood cells , and a third filter 
adapted to retain bacteria, 

35 19 • The pouch of Claim 18, in which the first filter haa a pore size 
of about 10 microns » the second filter has a pore size of about 3 
microns > and the third filter has a pore size of about 0.45 
microns « 
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20 » Itxd poucb. of dalm 18j In whldi the retentive suzface of the 
^ secotid filter bears grid means vbereby eatlmatlng the size and 

numbQir of parcicles retained thereon is facili-^ tated* 

21 « The pouch of Claim 1, in which the filtration means incladea 
vieualizable grid means for eatimating the size and number o£ 
10 particles retained. ■ 

22. a!he pouch o£ Claim 1, adapted for the isolation and 
Identification of microfilaria in blood, which further comprieea 
lysins means and staining means. 

15 

23. Hie pouch of Claim 1» in which aaid specimen compartment further 
comprisaa a first subcompartment containing a lyalng agent and a 
second subcompartment Containing a staining agent, said 
subcompartments being rupturably sealed off from the remainder of 
said compartment p 

24. The pouch of Claim 1, in vhich aaid specimen Ciompartment further 
comprises a subcompartment containing 'both a lysing agent and a 
staining agent, said subcompartment being rupturably s&aled off 

25 from the remainder of said compartment. 

25. The pouch of Claim 1, in which the filtration means comprises a 
filter having a substantially V-shaped cross-section i 



26. The pouch of Claim 1, in which said filtration means comprises a 
filter having an upper and a lower edget the upper edge being 
sealed to the upper leaf of the pouch and the lower edge being 
sealed zq the lower leaf of the pouch, said lower edge being 
displaced from said upper edge in the direction of flow* 

IS 

27^ A pouch for the filtration of selected particles from stool 
samples which comprises: 

(a) a specimen compartment having clo sable aperture means and. 
rupturable dlluenx meana, aud aeparared from the remaining 
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Interior of the pouch by fratigible sealing meaufl; 
Cb) a pref liter maana adapted to retain large fecal debrla; 
(c> a ruptiirable atalolng tnoaoa; 

(d) a first filter adapted zo retain other fecal debrla but to 

paaa the selected partidea; 
(a) a rupturable excess ataln removing meaaa; and, 
(f) d a secowi filter adapred to retain the selected particles, 

the pouch, and the aecond filter being so adapted that the 

retained particles may be visualized without opening the 

pouch« 



10 



15 



2Q 



2Bp The pouch of Claim 27, in which the pref liter la formed of s 
discontinuous permanenn seal* 

29. The pouch of Claim 27, in which the first filter haa a pore size 
of about 100 microns and the second filter has a pore size of 
about: 12 microns* 



30. The pouch of Claim 27, further comprising a filtrate compartment 
adapted to receive the filtrate passing said first and second 
filter, and ha^ving said filtrate pasaing itxto said filtrate 
25 compartment through the gaps in a discontinuous aeal^ said gaps, 

being so dimensioned and spaced so as to allov the filtrate to 
pass when external pressure is applied ^ut preventing the 
filtrate from passing baclc due solely to Internal pressure. 

30 31* me pouch of Claim 1, in which the filtering means comprloes an 
inherent filter. 

32. The pouch of Claim 31, in which the Inherent filter has a 
trough-shaped, semicircular, zig-zag, sawtooth, or other 

35 nonlinear configuration, 

33. The pouch of Claim 1, in Which the filtering means includes a 
filter having a J-shaped crosa-sectlon- 
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34. The pouch o£ Claim 1» wbex^iA the apecioen coinpari;ment la divided 
g by a partition meaua itito a flotation chamber and a piefiltration 

chamber » said flocacion chamber being divided by a frangible seal 
into a pro^dioal aubchamber and a distal subchamber^ said distal 
Bubchamber coatalnlng a flotation solution i and said proximal 
subchamber communli^ating with said aperture mean^t Q^ii partition 
meana having closable means £or decanting the supemate In said 
proximal aubchamber into the preflltration chamber* said 
prafilcration chamber communicating with said filtration meana* 

35 « The pouch of Claim 34^ in whlcih said flotation solution baa a 
2^5 predetermined specific gravity. 

36. The poach of Claim 34, in which said dosable decanting means is 
a gap in dald partition means which la closed or opened, 
respectively y by rolling or unrolling nhe pouch. 

20 

37. A. centrifugable, flexible disposable pouch for the filtration and 
examloatlon of particulate matter found in a fluid, and having at 
least one compartment having a frangible aealt wEerein, said 
compartment is adapted to remain intact under centrlfugation by 

25 orienting the seal ab that it la substantially parallel to the 

farce applied during centrlfugationi said pouch being of such 
dimensions that it may be rolled or folded into a centrifuge 
holder. 



38. A mechod of filtering and examlnlg pa.rtlcnlate natter from a 

fluid whicb comprises introducing the fluid into a flexible pouch 
having a transverse filter, rolling the pouch to increase the 
fluid pressure and cause the fluid to flow through Che filter, 
and examlaing the filtrate or residue thus obtained # 

35 

39 « The method of Claim 38, in which the contents of the pouch are 
centnfuged prior to filtration. 

40. The method of Claim 38, in which the contents of the pouch are 
internally treated prior to flltratloa. 
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41. T&e method of CLaim 38, in which the residue or fUtzaxre i3 
intemally treated prior to eaajnlnatlon. 

42* The method of Claim 38, In which, the residue or flltxata is 
microscopically observed without opening the pouch. 

43. the method of Claia 42, in which an eactemal frame la fitted over 
the observation area of the pouch to facilitate microscopic 
observatloti. 



44. The pouch of Claim 16, in which the observation window Is adapted 
to permit microscopic observation. 

45. The pouch of Claim 2, In which the apertiure is defined by 
UTisealed edges of the upper and lower leaf, and atrip means are 
attached to said edges, whereby, the aperture may be closed. 

46. Bie pouch of Clala 45, in \rtilch aald strip means are adapted to 
serve as. a key oxl which the pouch may be wound and secured from 
unrolling* 

25 47. The pouch of Claim X further comprtBing winding means to 
facllicaiue rolling the pouch. 

4a. The method of Clalii 38 in which roller means are used to 
facilitate rolling the pouch. 



20 



49. The method of claim 38 m which the pouch is manually rolled. 



50, The pouch of Claim 1 In which said reactant means are 
copxparcmeuts coutalnlng a reactant and having a wall in. cammon 
with the pouch, and adapted to release aald reactant when 
external pressure is applied to said wall. 

51. The poiich of Claim 1, further comprising specimen collection 
da ana communicating with said aperture means. 
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52, A method of Istflatiuft parasitic egga from a stool apeciaen whicl^ 
comprises placiag tlie apecimeu in a flexible pouch compriaiag a 
first and a second chamber, the first chamber having flotation 
meazia and the second chamber having filtration means » flotacing 
the specimen in the first chamber, decanting the aupemate into 
the second chamber, and filtering it in the second chamber to 
isolate said eggs in said filtration mesas* 

53. A. method of isolating parasitic eggs from a stool specimen ivhidb. 
comprises placing the apedmen In a flexible pouch, contrifogign 
the specimen with the poach to leave a aupematanc and a 
sediment > decanting the supernatant into a waste chamber within 
the pouch, resnspending the sediment, filtering the sediment 
within tbe pouch. 



2U 
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^4, The pouch of Claim 26 further comprising progressively narrowing 
channel means directing the specimen fluid to said filter. 

55. The pouch of Claim 54, adapted for the isolation and 

identification of microfilaria in blood, ^ch further comprises 
lyslng and staining means* 

36. pouch of Claim 29 in which the first filter is a woven filter p 

57. The pouch of Claim 37, further comprising a specimen comparrmenc, 
a supernatant outlet means, a rupturable compartment holding a 
suapenaion fluid, and a reauapended sediment outlet means* 



58. A method of centrifuging and filtering a fluid for analysis which 
comprises : 

(a) suspending the specimen if solid to obtain a fluid; 
Cb) placing the specimen in a flexible pouch comprising filter 
means > and sediment resuspension means; 

(c) centrifugins the specimen; 

(d) removing the supemate; 
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(e) reauapeoding rhe aedimeut by meana of the intern^ aedlmetit 
reauspeoaion ineana^ and 

(f) filtering the teauapanddd sediment* 

59. l^e pouch of Claim 57, further conkprlalng a aupertiataut 

comparmionc comtmlcatliLs with said aupemate outlac means. 



60. Tb-e pbttch of Claim Idj further comprlaing detachable flattening 



61. The method of claim 38, further comprialng the step of flattening 
^5 the pouch by external frame means prior to examination. 



25 
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FiaiA, FIG. IB, Fiaia 
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FIG, 2A, F/a BB. 
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Fia 3A, FIG. 3B. 
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FiG. 6A, FIG. 6B, 




Fia 6D, FIG. €C. 
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22-DEC-2005 12:18PM FROM-Gen-Probe Patant Dapt. 



858 4tO 8298 



T-093 P. 048/049 F-233 



IntamatlDnal Application No, 



PCT/U585/01348 



FURTHER IWPORMATIOH CONTINUED FROM THE agCQNP SHEET 



vQ ODSERVATIOMS WHERE ^SERTAIH CI.AlftB3 WERE FQUHP ghSEARCHABLB 



rm Irttaniatlonal RBsrch rapwt ha« not boar eatabllBhed Jn Rwpdrt »ftatn etalfna undef Afttcte PCS) (a) tor the follftwlrtg raaaons: 
I.Q aalvn numbort - haemuMa rtioy rafata lo *ab|ftet matter" npk wqul«d la be floonilwd by this AuthfliUf. aamaly: 



an Claim numbQre.„.™ . hBcauaa they wiala to parti uf tho Jrtlomaltonal applleatTon that du ngt comply *»h tha preRcrlbsd Mqulra- 
manta Id such an P^krtt that no mfcaninflfut IntarnaUonal Sparc h can be cairlad out MwilHwHy: 



VUQ OBSRRVATIONa WHERfi UNtTY OP I NVENTtQN IS U AC KINO u .> 

Thia IntarnaUonat Searching Authority f*and muIMpI* inv«nWooa In thia InLaniBtlannl application «« roHOwa; 

n Claims 1,3-16,18-36,44.47,50,51,54-56,60. drawa to an apparatus for 
filtering with chemical reaccant means. 

2) Claims 2 >38-43 ,45 .46 ,48,49,6 1 , drawn to an apparatus and method for 

3) ciaim^l?^ drawn to an apparatus for filtering with microscopic viewing 

T.Q As aU TBquirod nddlUonal soorch feo» wofo timely paW by the applleanti itila Intematlonat tto^fch ropart covbtb all ftaarchabia dalms 
or the iniArnAtfonal ftftpRCAtlonw 

2.n As only Komo of the required addltlonnl qonrch few wi?« ttctioly paM by tha applicant, thia Intarnatlonsl worch npon eowra onia 
tnosa claims of ^>>p Intamatlonal aaolicatlon for whfch taea fram paid, apectflcally claims: 

a.rx, NO raqulfad adqitionql saareh laaa ware ilmaly paid by tho applicant. CDn&«qytntly. Jhjs intgrnsUgnat aearch r&part is rsHtflgted ^ 
tha Invontton first mftotlonDd IrtlhftBlftlmai It la covarwJ liy claim nMPfihwB: Af^-IG, 18-JO,44i«f/ ,:3U ,3 I ,o*t-30 

and 60 

^.r^- AoallftoarchablBclndna cgiild bo soarchod wJlhou* offort JuBtlfylng an qddlWqnQl (ee, the Intomatlona] Searching Authority did n« 

' — invite payit^fiHT al qny qddltfqnRl fofl, 

RomArK DR Pr0lff4t 

Tha additional aaarch f»7 wero accompantDd tiy appllcanfa protest. 
n No protest nccgmpanlad tha payment o1 oddluonol saalth t4«a* 
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22-DEC-2005 12:18PM 



FROM-Gen-Proba Patsnt Dapt. 



1 858 410 8298 



T-fl93 P. 049/049 F-233 



IrviernatTonat Appllc^u^in No. 



PCT/US85/01348 



FURTHEH INPORMA-nON CONTINUED FROM Ttit SCCOND SHErr 



VQ OBSBRVATIONS WHEWH CEn TAiM CLAIMS WER£ FOUNP gNagARCMflOU 



TMa Intarnatkinal BBsreh repert tVA3 net httort ealobllthad In roapDct of nrtain clnlmi under ArtlcfB 17(2) (a> for tha fbflowlng raaBont: 
l.n Clntm numbora bflcauBA thsy raliia to autajocc matter not mqulrad tc ba surchod liy this Authority, namoty: 



Cfafm numbera • baeauae thfty ret&Lft \o parts of the Intomatlonal application tfiat do not comply with tha prescnbed roqulra^ 

monte to such an extant t^at no meariifigful lOtdmatidnBl sp&rcti nn-ba-carrhid Out ^\ ^paclftcslly: 



Vlp OBSERVATIONS WHERe UNITY OR INVEWTIOW IS LACKING u 

Thta lnt&rni3t|onal Sobrctifns Authority found mulupta InvonUona In Ihla Iniarnotlonal appliealioA se MncwB: 



4) Claims 37,57-39, drawn to filtering apparatus with ceatrifugation, 

5) Claimjs 52-53, drawn to a method of solid/solid separation ( atools/eggs) 
and filtering. 



Ab All rAqulrwl ■ddittonni aoarch faea MAfa Umahr paid by the applicant tMi IntarnatlonAl attarch fttpgrt cavorQ oU ooarchablo claims 
of tha InternaKjonal appKcatfOfW 



As only eeme of me raquirad afSdltlonql sQArch re«4 ware timaly paFd by the appncant. tMa rntomftUonal aaaroh rapori eevara only 
those clalma of the IntwnallOflAl application for which fe«» ware paid. spedHcally datma; 



required addltioital aaarch foo4 wero timafy paid by tha Applicant Cgnooquontly. thia intarrtallonai aearch raport ts rsBirlqted (□ 
tha Invemron flrst menUonod in the clalmQ; n la covered by clalni numbera: 



Aaall sBDrchablacialma could bo Bflarenad without effort JucUfvina bo additional lee. the Inlematioiio/ Soarehlno Aulhorlty did not 




ForfTi PCT/ISAJ510 (euppremental dhoot (£1) (Ociobar 1BB1) 
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